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Received 30 November 2010; accepted 17 March 2011AbstractObjective. – To estimate adherence to and effectiveness of rehabilitation after acute ankle sprain.
Method. – Patients with acute ankle sprain attending four emergency departments were recruited between February and July 2009. After the initial
examination (classification of the severity of the sprain), each patient received an Aircast1 ankle brace and the same, standardized rehabilitation
program. Between two and three months later; the patient was contacted by phone (always by the same investigator) in order to find out whether he/
she had performed the prescribed rehabilitation, establish whether the physiotherapist had complied with the prescribed rehabilitation programme
and assess subjective recovery. If a patient failed to respond to three phone calls, he/she was excluded from the study.
Results. – Of the 245 patients initially included, 111 (67 men and 44 women; 17 mild sprains, 67 moderate sprains and 27 severe sprains) answered
the ‘‘phone questionnaire’’. In terms of treatment adherence by the patient, 92 patients (82.9%) performed their rehabilitation (beginning an
average of 13.8 days after the injury). In terms of prescription compliance by the physiotherapist, 88 patients (95.6%) received massage, 71 (77.2%)
underwent physiotherapy, 83 (90.2%) performed weight training and 87 (94.5%) received proprioceptive training. Eighty-two patients said that
they had received manipulative therapy that was not part of the prescribed programme. Impact on recovery: 61 patients (55%) considered that their
injury had healed (10 mild, 42 medium and nine severe sprains), whereas 50 had not healed (seven mild, 25 medium and 18 severe sprains). There
was no statistically significant association between recovery and compliance with rehabilitation. However, the application of massage ( p = 0.004)
and proprioceptive training ( p = 0.017) were significantly associated with recovery, while physiotherapy, weight training and manipulative therapy
were not.
Conclusion. – In acute ankle sprain, adherence with rehabilitation is good and the treating physiotherapists comply with the prescription.
However, there was no statistically significant link between rehabilitation compliance and subjective recovery at 3 months. Revaluation of these
patients at one year may be necessary for estimating the impact of rehabilitation on ankle function and the rate of injury recurrence.
# 2011 Elsevier Masson SAS. All rights reserved.
Keywords: Treatment; Ankle sprain; Rehabilitation; EmergencyRe´sume´Objectif. – Connaıˆtre l’observance du traitement par re´e´ducation et son impact sur la gue´rison dans l’entorse de cheville.
Me´thode. – Quatre services d’accueil-urgences ont inclus, du 15/02 au 13/07/2009, les patients consultants pour entorse de cheville. Apre`s
l’examen initial (classification de l’entorse selon le degre´ de gravite´), le patient recevait une orthe`se semi-rigide et une ordonnance standardise´e de
re´e´ducation. Puis le patient e´tait contacte´, par te´le´phone, au troisie`me mois, toujours par le meˆme investigateur, pour savoir si la re´e´ducation
prescrite avait e´te´ faite, si le kine´sithe´rapeute avait respecte´ le protocole de re´e´ducation et enfin e´valuer la gue´rison de l’entorse. Apre`s trois appels
te´le´phoniques sans re´ponse, le patient e´tait exclu.
Re´sultats. – Sur les 245 patients initialement inclus, 111 (67 hommes et 44 femmes) ont re´pondu au questionnaire te´le´phonique (17 entorses
be´nignes, 67 moyennes et 27 graves). Observance du traitement par le patient : 92 patients (82,9 %) ont fait leur re´e´ducation qui a de´bute´ 13,8 jours
apre`s l’accident. Respect de la prescription par le kine´sithe´rapeute : 88 patients (95,6 %) ont eu des massages, 71 (77,2 %) de la physiothe´rapie, 83
(90,2 %) de la musculation et 87 (94,5 %) de la proprioception. Quatre-vingt-deux patients disent avoir eu des manipulations non prescrites dans le* Corresponding author.
E-mail address: yannick.guillodo@chu-brest.fr (Y. Guillodo).
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Y. Guillodo et al. / Annals of Physical and Rehabilitation Medicine 54 (2011) 225–235226protocole donne´. Impact sur la gue´rison : 61 patients (55 %) s’estiment gue´ris (dix entorses be´nignes, 42 moyennes et neuf graves) et 50 non gue´ris
(sept entorses be´nignes, 25 moyennes et 18 graves). Il n’y a pas de lien significatif entre la gue´rison et la re´e´ducation. Mais la pratique des massages
( p = 0,004) et de la proprioception ( p = 0,017) sont des liens significatifs avec la gue´rison alors que la physiothe´rapie, la musculation et les
manipulations ne sont pas lie´es.
Conclusion. – L’observance the´rapeutique pour la re´e´ducation de l’entorse de cheville est bonne et les kine´sithe´rapeutes respectent bien la
prescription me´dicale. Cependant, il n’existe pas de lien significatif entre la kine´sithe´rapie et la gue´rison de cette entorse, a` trois mois. Il semble
indispensable de re´e´valuer ces patients dans un de´lai plus long, un an, pour juger l’impact de la re´e´ducation sur le taux de re´cidive d’entorse.
# 2011 Elsevier Masson SAS. Tous droits re´serve´s.
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Ankle injuries account for 25% of all cases of locomotor
system trauma [27]. Lateral sprain of the talocrural joint is
the most frequent instep injury, with a daily estimated
incidence of one per 10,000 [24] and an annual peak
incidence (between the ages of 15 and 19) of 7.2 per 1000
[33]. In addition to the frequency of ankle sprain, the cost of
treatment makes this injury a public health problem.
Although no estimates are available for France [1], the cost
in the Netherlands has been estimated at s360 per sprain
[31]. Despite these data, many physicians still consider that
ankle sprain is a trivial injury – which explains the
sometimes perfectible initial management and treatment
and the correspondingly invalidating sequelae in both
sportspeople and the general population [6]. In a recent
literature review, Van Rijn et al. [29] reported that only 36 to
85% of patients make a full recovery 3 years after injury.
‘‘Expert’’ orthopaedists and sports injury specialists are
rarely the first physicians to examine ankle sprain victims,
who often initially attend an accident and emergency (A&E)
department [2]. Hence, the initial treatment is generally
prescribed by emergency physicians. Regardless of the
degree of sprain severity, the latter often choose functional
treatment that (after the acute phase and application of the
RICE protocol [15]) includes immobilization in a brace and
rehabilitation [25]. This type of treatment is perfectly
justified, given that the various literature reviews have shown
that surgery does not give better results and functional
treatment is better than immobilization in a plastic cast in
terms of the rapid resumption of sporting or professional
activities, as long as semi-rigid braces (which are
preferable to the other compression devices) are prescribed
[4,16–18].
However, many of the prescribed rehabilitation techniques
have not been tested in comparative studies – even though
neuromuscular reprogramming is important [33]. We were
unable to find any French comparative studies in this field [23].
Moreover, rehabilitational treatment is not always monitored
by the prescribing physician in terms of both patient adherence
and the physiotherapist’s compliance with the prescription
[10].
The present study had two objectives: to assess the patient’s adherence with the prescribed
functional treatments; to evaluate the physiotherapist’s compliance with the
prescription (notably in terms of neuromuscular reprogram-
ming) and its impact on recovery.
1.1. Patients, material and methods
1.1.1. Patients
Between February 15th and July 13th, 2009, patients
suffering from a sprained ankle were included in the study by
emergency physicians in four A&E departments in the Brittany
region of western France (Quimper Hospital, Brest Military
Hospital, the Keraudren Clinic and Brest University Hospital).
The only non-inclusion criterion was repeat injury following
ankle sprain in the previous 12 months.
1.1.2. Method
For each patient, the emergency physician filled out a case
report form with the person’s contact details, the cause of the
sprain (a sports injury, a workplace accident or an everyday
accident) and the severity (mild, moderate or severe). The
physician was free to prescribe additional examinations.
The physician then prescribed a RICE protocol and handed
over a prescription for analgesics, a semirigid brace (the
Aircast1) and a standardized rehabilitation programme
(Appendix 1). The same prescription was issued in all four
A&E departments. Patients were free to attend the physiother-
apy practice of their choice.
The study participants were informed orally (i.e. written
consent was not obtained) that they would be contacted by
phone three months later, in order to assess the sprain’s
outcome.
1.1.2.1. The phone survey. All included patients were con-
tacted between 60 and 90 days later by a physician who had not
been involved in the inclusion procedure. The patients were
asked to reply to a series of questions (Appendix 2) concerning
brace use, rehabilitation and the extent of their recovery. In the
event of three missed phone calls, patients were excluded from
the study.
The study was approved by the independent ethics
committee at Brest University Hospital.
1.1.3. Statistical analysis
All data were entered and processed with SPSS software
(version 17.0 from SPSS Inc. Chicago, IL, USA). Chi2 or
Table 1
Comparison between patients who considered that they had recovered and those
who did not.
Recovered (%) Not recovered (%)
Rehabilitation 49/61 (80) 43/50 (86) 0.806 (NS)
Massage 49/61 (80) 39/50 (78) 0.04 (S)
Physiotherapy 41/61 (67) 30/50 (60) 0.319 (NS)
Manipulative therapy 45/61 (74) 37/50 (74) 0.503 (NS)
Weight training 46/61 (75) 37/50 (74) 0.727 (NS)
Proprioception 49/61 (80) 38/50 (76) 0.017 (S)
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and the Mann-Whitney test was applied to continuous
variables. The threshold for statistical significance was set to
p < 0.05.
1.2. Results
1.2.1. Population
A total of 245 patients were initially included by the four
A&E departments; 134 were subsequently excluded because
they failed to respond to three phone calls. Ultimately, 111
patients were included in the analysis (corresponding to a
response rate of 45%): 67 men and 44 women; mean  SD
age: 31.5  12.3 years (range: 15 to 55). The ankle sprain
resulted from everyday accidents in 55 cases (50%) (11
severe sprains, 35 moderate sprains and nine mild sprains), a
sports injury in 34 cases (30%) (12 severe sprains, 18
moderate sprains and four mild sprains) and a workplace
accident in 22 cases (20%) (4 severe sprains, 14 moderate
sprains and 4 mild sprains). The examining physicians
classified 17 sprains as mild (15.3%), 67 as moderate
(60.4%) and 27 as severe sprains (24.3%). At the time of the
phone survey, 61 patients (55%) considered that they had
made a full recovery and 50 patients (45%) considered that
they had not.
1.2.2. Brace use
A brace had been worn in 96 cases (86%) and only 15
patients have never worn one at all (six moderate sprains and
nine severe sprains). On average, the brace had actually been
used for 18.5  12 days (18  11.5 days in the 61 patients who
felt that they had made a full recovery and 19  13 days for the
50 patients who felt that they had not). There was no
statistically significant relationship between brace use and
subjective recovery ( p = 0.911).
1.2.3. Rehabilitation
1.2.3.1. Patient adherence. Ninety-two patients (83.9%)
performed rehabilitation and only 19 (17.1%) did not visit a
physiotherapist. The reasons for non-attendance were lack of
time (n = 10), a presumed lack of usefulness (n = 6) and stated
lack of a prescription (n = 3). None of the patients stated that
financial constraints or the lack of an available physiotherapist
had prevented him/her from performing the rehabilitation
programme. On average, rehabilitation was initiated 13.9  13
days after the injury.
1.2.3.2. Compliance with the prescription by the physiother-
apist. Of the 92 patients having performed rehabilitation, 88
(95.6%) received massage, 71 (77.2%) underwent physiother-
apy, 83 (90.2%) performed weight training and 87 (94.6%)
received proprioceptive training. Eighty-two patients (89%)
stated that they had also received manipulative therapy (local-
regional joint mobilization and not spinal manipulation),
despite the fact that the latter was not part of the prescribed
rehabilitation programme.1.2.3.3. Impact of rehabilitation on recovery. Of the 61
patients (55%) who felt that they had made a full recovery by
the time of the phone survey (i.e. during the third month post-
injury), 10 had suffered from a mild sprain, 42 had suffered
from a moderate sprain and nine had suffered from a severe
sprain. Of the 50 patients (45%) who considered that they had
not recovered, seven had suffered from a mild sprain, 25 had
suffered from a moderate sprain and 18 had suffered from a
severe sprain.
Forty-seven of the non-recovered patients (94%) com-
plained of residual pain (with an average pain score of 3.8 out of
10) and 28 (56%) felt unsafe walking or experienced ankle
instability. Of the latter, 25 (50%) also experienced injury-
related pain and three did not suffer from pain.
Although there was no statistically significant relationship
between subjective recovery and overall compliance with
rehabilitation ( p = 0.806), the use of massage ( p = 0.04) and
proprioceptive training ( p = 0.017) were associated with
recovery (in contrast to physiotherapy, weight training and
manipulative therapy) (Table 1).
1.3. Discussion
1.3.1. Population
After the emergency physicians had ‘‘pre-included’’ 245
patients, we ultimately analyzed 111 cases. We were unaware
of the outcomes for other 134 patients, which constitute a
typical source of bias in this type of study. However, we note
than the telephone survey response rate was quite high (45%)
for a study population examined just once in the A&E
department.
Although the majority of our 111 patients (mean age: 31.5
years) were male (57.6%), most ankle sprain studies have been
performed in younger populations of sportspeople with a higher
proportion of male subjects [8]. However, a recent epidemio-
logical study of ankle sprains in the general population
consulting in an A&E department did not observe male
predominance [32]. In the latter study, sports accidents
accounted for half of the injuries. In our study, everyday
accidents were the most frequent cause of injury. It could be
that sportspeople in our region preferred to consult in specialist
sports injury clinics. Some studies have included this type of
specialist centre (along with A&E departments) in their
recruitment of ankle sprain patients, which may explain the
high reported proportion of sports injuries in the literature
(67%) [3].
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The Aircast brace provides better support than strapping
[4] and is relatively cost-effective [7]. Here, adherence with
brace use was high. The duration of brace use is subject to
debate but a recent study showed that a short period of
immobilisation (10 days) with a brace or plaster cast gave
excellent functional results three months after severe ankle
sprain [20]. In our work and despite brace use for 18.5 days,
there was no apparent correlation with recovery - even
though only 15 patients (including nine with a severe sprain)
did not use immobilisation.
1.3.3. Rehabilitation
1.3.3.1. Adherence by the patient. We observed very good
adherence (95.6%) by the patients to rehabilitation, which was
not the case in a similar study performed on muscle-related
sports injuries [10]. The cost and availability of care were never
mentioned as reasons for not performing rehabilitation. In a
study performed by physiotherapists in the Netherlands to
evaluate their patients’ adhesion to therapeutic guidelines for
ankle sprain, the adherence varied from 71 to 100%. Female
patients, patients with a history of recurrent sprains and those
with co-morbidities showed the best adherence [26].
1.3.3.2. Adherence by the physiotherapist. The physiothera-
pists’ compliance with the prescription was good, regardless of
sprain severity. This excellent compliance contrasts with lower
values in a Dutch study in which only 66% of the
physiotherapists applied the recommendations to over half
their patients [21]. The second part of the phone questionnaire
(with closed questions and an explanation of terms such as
‘‘physiotherapy’’ and ‘‘proprioception’’) enabled us to deter-
mine adherence. In fact, in response to the first part of the
questionnaire (open questions), the patients told us about their
rehabilitation sessions in general and did not have to mention
the sessions’ duration or composition. The physiotherapists in
our region appeared to have complied with the basic principles
of combating pain and oedema, restoring joint amplitudes,
strengthening muscles and reinforcing proprioception. How-
ever, in a high proportion of cases (89%), we noted the almost
addition of non-prescribed manipulative therapy (or acts
described as such by the patients); this reflects the significant
ongoing fashion for manual therapy [5].
1.3.3.3. Impact of rehabilitation on recovery. Ever since
Freeman’s suggestions on preventing functional instability of
the foot [9], rehabilitation has been considered to be essential in
the treatment of ankle sprain. However, our study showed that
there was no significant relationship between compliance with
rehabilitation in general and subjective recovery between 60
and 90 days post-injury (which is in agreement with literature
findings [28]). In fact, the only (moderate) benefit of
rehabilitation other than brace use may be more rapid
resumption of sport [30]; however, we did not explore this
parameter in the present study. In contrast, massage and
proprioceptive training were significantly related to the
recovery. Proprioceptive training is gaining in importance inrehabilitation programmes [33], especially since this home-
based technique effectively reduces the re-injury rate in
sportspeople [13] and decreases the cost of treating relapses [14].
When considering the benefits of rehabilitation, it is
important to differentiate between the time lag to resumption
of professional and sporting activities (i.e. the feeling of having
‘‘recovered’’ – the parameter we measured here) and sprain
recurrence (which is significant in the 12 months following the
initial injury [13]).
Some researchers consider that rapid resumption of
activities is the most important treatment outcome [3]. In
most cases, patients resume their normal activities 4 weeks
after the sprain [22]. Between weeks 4 and 8 post-injury, the
ligaments heal and the aim of rehabilitation is to enable the
injured person to rapidly resume professional and sporting
activities [24]. Although the time needed to recover normal
laxity appears to be greater than 8 weeks [12], the healing
time for the anterior talofibular ligament (and thus the
duration of immobilization and rehabilitation) has not been
established [11]. This is why our survey focussed on the
notion of recovery (resumption of activities) after eight
weeks.
Of course, other factors may also modulate the impact of
rehabilitational treatment – notably the time interval between
the injury and the start of rehabilitation (13.9 days in the
present study). Recently, doubt has been cast on the
conventional first-line emergency treatment (the RICE
protocol) because immediate rehabilitation appeared to lead
to faster relapse-free recovery of ankle function over a 16-week
follow-up period [3]. This finding clashes with Lamb’s work
[20] showing that 10 days of immobilisation in a plaster cast is
(in contrast to general medical opinion) the best strategy for
rapidly recovering from a sprain (as judged over a 9-month
follow-up period). These contradictory results underline the
persistent difficulties in the therapeutic management of ankle
sprain and its short, medium and long follow-up – even for
supposedly mild sprains, since there is no correlation between
the initially defined sprain severity and the frequency of
sequelae [19].
1.4. Conclusion
Our present study evidenced excellent adherence by ankle
sprain patients to rehabilitation and a high degree of
compliance by private-practice physiotherapists with the
physician’s prescription. However, there was no significant
correlation between rehabilitation in general and subjective
recovery from ankle sprain in the 60 to 90 days following the
injury. Nevertheless, the use of massage and proprioceptive
training were significantly correlated with recovery; this
finding should encourage the emergency physicians to
maintain the systematic prescription of rehabilitation in
their management of ankle injuries seen in the A&E
department. It now appears necessary to perform a new
survey of our population after a one-year follow-up period, in
order to assess the impact of rehabilitation on the sprain
relapse rate.
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La traumatologie de cheville repre´sente 25 % de l’ensemble
de la traumatologie de l’appareil locomoteur [27]. L’entorse
late´rale de l’articulation talocrurale est la plus fre´quente des
entorses du cou-de-pied avec une incidence quotidienne
estime´e a` un pour 10 000 [24] et avec un pic d’incidence
annuelle, entre 15 et 19 ans, de 7,2 pour 1000 [32]. Outre sa
fre´quence, cette entorse de cheville est un proble`me de sante´
publique par son couˆt. Meˆme si en France, il n’existe pas de
re´elle e´valuation [1], le couˆt est estime´ a` 360 Euros par entorse,
en Hollande [31]. Malgre´ cela, l’entorse de cheville reste, pour
de nombreux me´decins, un accident banal ce qui explique sa
prise en charge initiale et son traitement parfois perfectibles et
leur corollaire que sont les se´quelles invalidantes chez les
sportifs mais e´galement dans la population ge´ne´rale [6]. Dans
une revue re´cente de la litte´rature, Van Rijn et al. [29], montrent
que seuls 36 a` 85 % des patients sont totalement gue´ri a` trois
ans. Ce sont rarement les « experts », orthope´distes et
traumatologues du sport, qui examinent, en premier, le patient
victime d’un traumatisme de cheville. Le patient blesse´ a` la
cheville se pre´sente souvent dans un service accueil-urgence
(SAU) [2]. La prise en charge initiale et le traitement sont
ordonne´s par les me´decins urgentistes. Ces derniers, pour tous
les degre´s de se´ve´rite´ d’entorse, optent souvent pour un
traitement fonctionnel qui, apre`s la phase aigue¨ et l’application
du protocole RICE [15], comprend une immobilisation par
attelle et une re´e´ducation [25]. Ce traitement est parfaitement
justifie´ au vue des diffe´rentes revues de la litte´rature qui
montrent que la chirurgie n’a pas fait la preuve de sa supe´riorite´
et que ce traitement fonctionnel est e´galement supe´rieure a`
l’immobilisation plaˆtre´e pour le de´lai de reprise du sport et des
activite´s professionnelles a` condition de prescrire des attelles
semi rigides, pre´fe´rables aux autres contentions [4,16–18].
Cependant, parmi les techniques de re´e´ducation propose´es,
beaucoup n’ont pas fait l’objet d’e´tudes comparatives meˆme si
la reprogrammation neuro musculaire est importante [33].
Aucune e´tude comparative franc¸aise n’a e´te´ identifie´e [23]. De
plus, ce traitement re´e´ducatif n’est pas toujours controˆle´ par le
me´decin prescripteur aussi bien dans son observance par le
patient que dans le respect de la prescription par le
kine´sithe´rapeute [10].
Le but de ce travail est double : connaıˆtre l’observance, par le patient, du traitement
fonctionnel ; connaıˆtre le respect de la prescription par le kine´sithe´rapeute,
notamment sur la reprogrammation neuro musculaire, et son
impact sur la gue´rison
2.1. Patients, mate´riel et me´thode
2.1.1. Patients
Entre le 15/02/2009 et le 13/07/2009, les me´decins
urgentistes de quatre SAU (le centre hospitalier de Quimper,
centre hospitalier inter arme´es de Brest, la clinique de
Ke´raudren de Brest, le centre hospitalier Cavale-Blanche deBrest) ont inclus les patients souffrant d’une entorse de
cheville.
Le seul crite`re de non inclusion e´tait le patient ayant eu une
entorse, sur cette meˆme cheville, dans les 12 derniers mois.
2.1.2. Me´thode
Pour chaque patient, le me´decin urgentiste remplissait une
fiche d’inclusion avec les coordonne´es du patient, la cause du
traumatisme (accident de sport, accident du travail, accident de
la vie quotidienne) et le degre´ de gravite´ de cette entorse
(be´nigne, moyenne, grave). Le me´decin e´tait libre de prescrire
ou pas de examens comple´mentaires.
Puis le me´decin prescrivait au patient le protocole RICE,
remettait une ordonnance d’antalgique, une attelle semi rigide
(Aircast1) et une ordonnance de re´e´ducation standardise´e
(Annexe 1). Cette prescription e´tait la meˆme pour les quatre
SAU. Les patients e´taient libres du choix du kine´sithe´rapeute.
Les patients e´taient informe´s oralement (pas de consente-
ment e´crit) qu’ils seraient contacte´s par te´le´phone, au troisie`me
mois d’e´volution, pour connaıˆtre les suites de cette entorse.
2.1.2.1. Enqueˆte te´le´phonique. Tous les patients inclus e´taient
contacte´s par te´le´phone, entre j60 et j90, par un meˆme me´decin,
qui n’avait pas participe´ aux inclusions, pour re´pondre a` un
questionnaire (Annexe 2) sur le port de l’attelle, le traitement
re´e´ducatif et le niveau de gue´rison. Apre`s trois appels
te´le´phoniques, sans re´ponse, le patient e´tait exclu de l’e´tude.
L’e´tude a rec¸u l’accord du comite´ d’e´thique de CHU de
Brest.
2.1.3. Analyses statistiques
Les donne´es ont e´te´ saisies sur SPSS (17.0, Chicago, IL).
Les tests statistiques utilise´s ont e´te´ le Chi2 (ou Fisher exact
ne´cessaire) pour les variables discre`tes et le Mann et Whitney
pour les variables continues. Les valeurs de p < 0,05 ont e´te´
conside´re´es significatives.
2.2. Re´sultats
2.2.1. Population
Deux cent quarante-cinq patients ont e´te´ initialement inclus
dans les quatre SAU ; 134 ont e´te´ exclus par faute de re´ponse
apre`s trois appels te´le´phoniques. Au final, 111 patients ont e´te´
inclus, soit un taux de re´ponse de 45 % ; Soixante-sept hommes
et 44 femmes, aˆge´s de 31,5  12,3 ans (extreˆmes 15 a` 55 ans).
Les traumatismes de cheville entraient dans le cadre d’un
accident de la vie quotidienne pour 55 cas (50 %) (11 entorses
graves, 35 moyennes et neuf be´nignes) d’un accident de sport
pour 34 cas (30 %) (12 entorses graves, 18 moyennes et quatre
be´nignes), et d’un accident du travail pour 22 cas (20 %) (quatre
entorses graves, 14 moyennes et quatre be´nignes). Les
me´decins urgentistes ont donc de´termine´, en conclusion de
leur examen, 17 entorses be´nignes (15,3 %), 67 entorses
moyennes (60,4 %) et 27 entorses graves (24,3 %). 61 patients
(soit 55 %) s’estimaient totalement gue´ris au moment du
questionnaire et 50 patients (45 %) ne s’estimaient pas gue´ris.
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L’attelle a e´te´ porte´e dans 96 cas (86 %), seuls 15 patients
n’ont jamais porte´ cette immobilisation (six entorses moyennes
et neuf graves). Cette attelle a e´te´ effectivement porte´e pendant
18,5  12 jours ; 18  11,5 jours chez les 61 patients qui
s’estimaient gue´ris et 19  13 jours pour les 50 patients qui
s’estimaient non gue´ris. Il n’existe pas de lien significatif entre
le port de l’attelle et la gue´rison ( p = 0,911).
2.2.3. Re´e´ducation
2.2.3.1. Observance par le patient. Quatre-vingt-douze
patients (83,9 %) ont fait leur re´e´ducation et seuls 19
(17,1 %) ne se sont pas rendus chez un kine´sithe´rapeute. Les
raisons invoque´s par ces 19 patients e´taient pour dix d’entre eux
l’indisponibilite´ au niveau du temps, pour six qu’ils n’avaient
pas juge´ utile de faire cette re´e´ducation et enfin trois ont dit ne
pas avoir eu de prescription. Aucun patient n’a de´clare´ ne pas
avoir fait de re´e´ducation par manque de moyen financier ou
manque de kine´sithe´rapeute disponible. La re´e´ducation a
de´bute´ en moyenne 13, 9  13 jours apre`s l’accident.
2.2.3.2. Observance de la prescription par le kine´sithe´rapeu-
te. Pour les 92 patients re´e´duque´s, 88 (95,6 %) ont eu des
massages, 71 (77,2 %) de la physiothe´rapie, 83 (90,2 %) de la
musculation et 87 (94,6 %) de la proprioception. Quatre-vingt-
deux patients (89 %) disent aussi avoir eu des manipulations
(mobilisations articulaires locore´gionales et non de la
« verte´brothe´rapie ») alors qu’elles ne figuraient pas sur la
prescription de re´e´ducation.
2.2.3.3. Impact de la re´e´ducation sur la gue´rison. Sur les
61 patients (55 %) qui s’estimaient totalement gue´ris au
moment du questionnaire, soit dans le courant du troisie`me
mois apre`s le traumatisme, dix avaient initialement une entorse
be´nigne, 42 une entorse moyenne et neuf une entorse grave. Sur
les 50 patients (45 %) qui ne s’estimaient pas gue´ris, sept
avaient une entorse be´nigne, 25 une entorse moyenne et 18 une
entorse grave. Pour les patients non gue´ris, 47 (94 %) se
plaignaient de douleur re´siduelle e´value´e a` 3,8/10 et 28 (56 %)
ressentaient une inse´curite´ ou une instabilite´ de cheville dont 25
(50 %) avec une douleur associe´e et trois sans douleur associe´e.
Il n’y a pas de lien significatif entre la gue´rison et la
re´e´ducation ( p = 0,806) mais la pratique des massages
( p = 0,04) et de la proprioception ( p = 0,017) sont lie´s avec
la gue´rison alors que la physiothe´rapie, la musculation et les
manipulations ne le sont pas (Tableau 1).Tableau 1
Comparaisons des patients gue´ris et non gue´ris.
Gue´ris (%) Non-gue´ris (%)
Re´e´ducation 49/61 (80) 43/50 (86) 0,806 (NS)
Massages 49/61 (80) 39/50 (78) 0,04 (S)
Physiothe´rapie 41/61 (67) 30/50 (60) 0,319 (NS)
Manipulation 45/61 (74) 37/50 (74) 0,503 (NS)
Musculation 46/61 (75) 37/50 (74) 0,727 (NS)
Proprioception 49/61 (80) 38/50 (76) 0,017 (S)2.3. Discussion
2.3.1. Population
Les me´decins urgentistes ont « pre´-inclus » 245 patients et
nous avons finalement inclus 111 cas. Nous ne connaissons pas
l’e´volution des 134 autres patients, ce qui est un biais, classique
dans ce type d’e´tude, mais le taux de re´ponse te´le´phonique
(45 %) nous semble correct, surtout pour une population
examine´e, lors d’une unique consultation, dans un SAU.
Les 111 patients inclus, aˆge´s de 31,5 ans, sont en majorite´
des hommes (57,6 %). Beaucoup d’e´tudes, sur l’entorse de
cheville, sont faites sur des populations de sportifs souvent plus
jeunes et plus masculines [8]. Malgre´ tout, la majorite´ d’homme
n’est pas retrouve´e dans une e´tude e´pide´miologique re´cente
faite sur une population ge´ne´rale, comme la notre, consultant
dans un de´partement d’urgence, pour entorse de cheville [33].
Dans cette meˆme e´tude, ce sont les accidents de sport qui sont la
cause de la moitie´ des traumatismes alors que ce sont les
accidents de la vie quotidienne, dans notre travail. La
population sportive de notre re´gion se dirige peut eˆtre dans
des centres d’accueil de traumatologie du sport. Certaines
e´tudes inclues, d’ailleurs, dans leur recrutement d’entorse de
cheville, en plus des SAU, ces centres spe´cialise´s ce qui
explique leur grande proportion (67 %) d’accidents de sport [3].
2.3.2. Port de l’attelle
L’attelle (Aircast1) est supe´rieure a` une immobilisation par
strapping [4] pour un couˆt raisonnable [7]. L’observance pour le
port de l’attelle est ici bonne. La dure´e de ce port reste discute´e
mais une e´tude re´cente montre qu’une courte pe´riode
d’immobilisation, dix jours, par attelle ou botte plaˆtre´e, donne
d’excellents re´sultats fonctionnels de cheville, a` trois mois,
pour les entorses graves [20]. Dans notre travail, malgre´ un port
de 18,5 jours, il n’existe pas de lien significatif avec la gue´rison,
bien que seuls 15 patients, dont neuf souffrant d’une entorse
grave, n’aient pas porte´es l’immobilisation.
2.3.3. Re´e´ducation
2.3.3.1. Observance par le patient. On constate une tre`s
bonne observance (95,6 %) de la re´e´ducation par les patients ce
qui n‘e´tait pas le cas dans une e´tude similaire faite sur les
le´sions musculaires du sportif [10]. Le couˆt et l’offre de soins
n’ont jamais e´taient les raisons invoque´es pour ne pas faire cette
re´e´ducation. Dans une e´tude faite en Hollande, par des
kine´sithe´rapeutes, pour e´valuer l’adhe´sion des patients aux
recommandations the´rapeutiques prodigue´es lors d’une entorse
de cheville, l’adhe´rence varie de 71 a` 100 % et ce sont les
femmes, les patients aux ante´ce´dents d’entorses re´currentes et
ceux ayant de co-morbidite´s qui sont le plus observants [26].
2.3.3.2. Observance par le kine´sithe´rapeute. L’observance de
la prescription par les kine´sithe´rapeutes est bonne quel que soit
le degre´ de gravite´ de l’entorse. Cet excellent respect de la
prescription est a` comparer a` une e´tude hollandaise ou` la
compliance des physiothe´rapistes a` un traitement par guidelines
est plus faible puisque seuls 66 % d’entre eux appliquent les
recommandations, pour plus de la moitie´ des leurs patients [21].
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questions ferme´es et l’explication des termes (physiothe´rapie,
proprioception) qui nous a permis de de´terminer cette
observance. En effet, dans le premier temps du questionnaire
(question ouverte), les patients relataient les se´ances de
re´e´ducation sans individualiser les temps dans la se´ance ni
meˆme les diffe´rentes se´ances. Les kine´sithe´rapeutes de notre
re´gion ont respecte´ les principes de base avec la lutte contre la
douleur et l’œde`me, la restauration des amplitudes articulaires,
le renforcement musculaire et la proprioception. Mais on note
« l’ajout non prescrit », quasi-syste´matique (89 %), de
manipulations (ou gestes de´crits comme tels par les patients)
ce qui montre l’implantation importante, actuellement, de la
the´rapie manuelle [5].
2.3.3.3. Impact de la re´e´ducation sur la gue´rison. Depuis les
propositions de Freeman et al. [9], la re´e´ducation paraıˆt
indispensable dans le traitement de l’entorse de cheville. Mais
notre e´tude montre qu’il n’y a pas de lien significatif entre la
re´e´ducation, en ge´ne´rale, et la gue´rison ressentie, entre 60 et
90 jours, ce qui est en accord avec la litte´rature [28]. En effet, le
seul apport, mode´re´, de la re´e´ducation, en plus du port de
l’attelle, serait une reprise plus rapide du sport [30], que nous
n’avons pas explore´e dans notre e´tude. En revanche, les
massages et la re´e´ducation proprioceptive sont significative-
ment lie´s a` la gue´rison. Cette re´e´ducation proprioceptive
semble s’imposer dans les programmes de re´e´ducation [33]
d’autant que, faite par le patient seul a` son domicile, elle est
efficace pour re´duire l’incidence d’une nouvelle entorse, chez
le sportif [13] et pour diminuer le couˆt de prise en charge des
re´cidives [14].
Il faut donc diffe´rencier, dans l’apport de la re´e´ducation, le
de´lai de re´cupe´ration pour le travail et le sport c’est-a`-dire la
sensation de « gue´rison », ce que nous avons fait dans ce travail,
de la possibilite´ de re´cidive d’entorses, majeure dans les
12 mois qui suivent le traumatisme [13]. Pour certains auteurs,
c’est la reprise rapide des activite´s qui est importante pour juger
le traitement [3]. Classiquement, le patient retourne a` ses
activite´s quatre semaines apre`s son entorse [22]. Entre la
quatrie`me et la huitie`me semaine, la cicatrisation ligamentaire
se fait et le but de la re´e´ducation est de permettre un retour
rapide, du blesse´, au travail et au sport [24]. Le temps de
re´cupe´ration naturelle de la laxite´ semble supe´rieur a` huit
semaines [12] mais on ne connait pas exactement le temps
ne´cessaire pour une cicatrisation du ligament talo-fibulaire
ante´rieur et donc le temps d’immobilisation et de re´e´ducation
[11]. C’est pour ces raisons que nous avons choisi, pour notre
enqueˆte, la notion de gue´rison (reprise des activite´s) au dela` de
la huitie`me semaine.
Bien e´videmment, d’autres facteurs peuvent e´galement
agir sur l’apport du traitement re´e´ducatif et notamment le
de´lai entre le traumatisme et le de´but de la re´e´ducation qui est
de 13,9 jours dans notre enqueˆte. Le traitement classique
initial des urgences (protocole RICE) a e´te´ remis en cause,
re´cemment, puisque une re´e´ducation imme´diate semble
ame´liorer plus rapidement la re´cupe´ration des fonctions de
la cheville sans plus de re´cidive sur un suivi de 16 semaines[3]. Cela s’oppose au travail de Lamb et al. [20] qui montre
que dix jours d’immobilisation par botte plaˆtre´e est,
contrairement a` l’opinion me´dicale ge´ne´rale, la meilleur
strate´gie pour re´cupe´rer le plus rapidement de son entorse et
cela sur un suivi de neuf mois. Ces re´sultats contradictoires
soulignent les difficulte´s persistantes sur la prise en charge
the´rapeutique de l’entorse de cheville et son suivi sur le court,
moyen et long terme meˆme sur les entorses a priori be´nignes
puisqu’il n’y a pas de corre´lation avec la se´ve´rite´ de l’entorse
telle qu’elle e´tait de´finit initialement et la fre´quence des
se´quelles [19].
2.4. Conclusion
Notre e´tude montre une excellente observance des
patients, souffrant d’une entorse de cheville, pour la
re´e´ducation et des kine´sithe´rapeutes libe´raux pour le respect
de la prescription me´dicale. Mais il n’existe pas de
corre´lation significative entre la re´e´ducation, en ge´ne´rale,
et la gue´rison de cette entorse de cheville dans les 60 a`
90 jours suivant le traumatisme. Malgre´ tout, la pratique des
massages et de la proprioception sont significativement lie´es
a` la gue´rison, ce qui doit encourager les me´decins urgentistes
a` maintenir la prescription syste´matique de la re´e´ducation
lors de leur prise en charge des traumatismes de cheville vus
au SAU. Une nouvelle enqueˆte sur le suivi a` un an de notre
population s’impose pour connaıˆtre l’impact de la re´e´d-
ucation sur le taux de re´cidives d’entorse.
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Appendix 1. A typical physiotherapy prescription:
rehabilitation for ankle sprain
4 sessions in all (2 sessions a week for 2 weeks)
Drainage, circulatory massage
Pain control and anti-inflammatory physiotherapy
Brace repositioning
Followed by 12 sessions (2 to 3 sessions a week):
Ankle movement, increase in joint amplitude
Stabilizer muscle strengthening, in weight-bearing and non-
weight-bearing modes
Proprioceptive work in weight-bearing and non-weight-
bearing modes
Discontinuation of brace use at week 5 or 6, depending on
the patients’ progress. Progressive resumption of physical
and sporting activities.
Appendix 2. Telephone questionnaire
Patient number:................ Centre number:................ Call date:...../...../.....
Hello, may I introduce myself? My name is..... You consulted for an ankle sprain at the accident and emergency
department
at [hospital name]..............................................................
on [date]:.................../............................../..........................
Would you mind replying to a short questionnaire?
1. Have you worn an ankle brace or not?: YES NO
If YES, for how many days?:...............................
2. Have you performed rehabilitation with a physiotherapist or not?: YES NO
(If NO) Can you tell me why you didn’t perform any rehabilitation?
Which of the following statement is the most accurate, in your opinion?:
I was not given a prescription for rehabilitation
I was unable to find an available physiotherapist
I was too busy to attend rehabilitation sessions
The rehabilitation sessions would have been too expensive for me
I felt that the treatment would not be useful
(If YES) Can you tell me how many days there were between your injury and the start of rehabilita-
tion?:............................................................................................
Can you tell me what you did at the physiotherapist’s?:
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
Did the physiotherapist use the following techniques or not?:
Massage Yes No
Physiotherapy (electrotherapy, ultrasound, etc.): Yes No
Strength exercises (weight training): Yes No
Proprioceptive training (balance board, mini-trampoline): Yes No
Manipulative therapy: Yes No
3. Do you feel that you have made a complete recovery or not?: Yes No
If so, how many days were there between your injury and recovery?:
...........................................................................days
If not, tell me why you don’t feel that you have recovered:...............................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
Does your ankle still hurt? Yes No
If yes: please rate the pain from 0 (low) to 10 (high): / 10
Do you feel that the ankle is unstable? Yes No
Thank you for your help!
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Annexe 1. Ordonnance type de kine´sithe´rapie : Re´e´ducation pour entorse de cheville
4 se´ances a` raison de 2 se´ances par semaine, pendant 2 semaines
Drainage, massage circulatoire
Physiothe´rapie antalgique et anti-inflammatoire
Remise en place de l’attelle
Puis 12 se´ances a` raison de 2 a` 3 se´ances par semaine :
Mobilisation de la cheville, gain d’amplitude articulaire
Travail musculaire des stabilisateurs en de´charge puis en charge
Travail proprioceptif en de´charge puis en charge
Sevrage de l’attelle a` la 5 ou 6e`me semaine en fonction de l’e´volution, reprise progressive des activite´s physiques et sportives.
Annexe 2. Questionnaire te´le´phonique
Patient No :................ Centre No :................ Date de l’appel :...../...../.....
Bonjour, je me pre´sente, je suis . . . ., vous avez consulte´, pour entorse de cheville, aux urgences :
de (e´tablissement)..............................................................
le (date) :.................../............................../..........................
Acceptez-vous de re´pondre a` un court questionnaire ?
1. Avez vous, oui ou non, porte´ une attelle de cheville : OUI NON
Si OUI, pendant combien de jours :...............................
2. Avez vous, oui ou non, fait de la re´e´ducation chez un kine´ : OUI NON
(Si NON) Pouvez vous me dire pourquoi vous n’avez pas fait de re´e´ducation ?
Parmi, les propositions suivantes, laquelle vous semble la plus juste ? :
Je n’avais pas de prescription de re´e´ducation
Je n’ai pas trouve´ de kine´ disponible
Je n’avais pas les disponibilite´s en temps pour faire ce traitement
Je n’avais pas les moyens financiers pour faire ce traitement
Je n’ai pas juge´ utile de faire ce traitement
(Si OUI) Pouvez vous me donner le nombre de jours entre votre traumatisme et le de´but de la
re´e´ducation :............................................................................................
Pouvez vous me de´crire ce que vous avez fait cher le kine´ ? :
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
Le kine´sithe´rapeute vous a-t-il fait, oui ou non :
des massages Oui Non
Oui ou non, de la physiothe´rapie (ionisation, ultrasons. . .) : Oui Non
Oui ou non du renforcement musculaire (musculation) : Oui Non
Oui ou non de la proprioception (plateau instable, mini trampoline) : Oui Non
Oui ou non des manipulations : Oui Non
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3. Vous estimez-vous, oui ou non, totalement gue´ri : OUI NON
Si Oui, donnez moi le nombre de jours entre votre blessure et votre gue´rison :
...........................................................................jours
Si Non, dites moi pourquoi vous ne vous sentez pas gue´ri :...............................
................................................................................................................................
................................................................................................................................
................................................................................................................................
................................................................................................................................
................................................................................................................................
Souffrez vous encore de cette cheville ? OUI NON
Si oui : EVA de la douleur de 0 a` 10 : / 10
Sentez vous une instabilite´ de cette cheville ? OUI NON
Je vous remercie pour votre participation
Y. Guillodo et al. / Annals of Physical and Rehabilitation Medicine 54 (2011) 225–235234References
[1] Aho LS, Fascia P, Gisselmann A. L’impact socioe´conomique des entorses
de cheville peut-il eˆtre e´value´ ? Reanim Urg 1995;4(4ter):553–5.
[2] Baubeau D, Carrasco V. Motifs et trajectoires de recours aux urgences
hospitalie`res. Etudes et re´sultats. Direction de la recherche des e´tudes de
l’e´valuation et des statistiques. No 215, Janvier 2003.
[3] Bleakley C, O’Connor SR, Tully MA, Rocke LG, MacAuley DC, Brad-
bury I, et al. Effect of accelerated rehabilitation on function after ankle
sprain: randomized controlled trial. BMJ 2010;340:c1964.
[4] Boyce SH, Quigley MA, Campbell S. Management of ankle spains: a
randomized controlled trial of the treatment of inversion injuries using an
elastic support bandage or an Aircast ankle brace. Br J Sports Med
2005;39:91–6.
[5] Brantingham JW, Globe G, Pollard H, Hicks M, Korporaal C, Hoskins W.
Manipulative therapy for lower extremity conditions: expansion of litera-
ture review. J Manipulative Physiol Ther 2009;32(1):53–71.
[6] Braun BL. Effects of ankle sprain in a general clinic population 6 to
18 months after medical evaluation. Arch Fam Med 1999;8:
143–8.
[7] Cooke MW, Marsh JL, Clark M, Nakash R, Jarvis RM, Hutton JL, et al.
Treatement of severe ankle sprain: a pragmatic randomized controlled trial
comparing the clinical effectiveness and cost-effectiveness of three types
of mechanical ankle support with tubular bandage. The CAST trial. Health
Technol Assess 2009;13(13: iii,ix-x):1–121.
[8] Fong DT, Man CY, Yung PS, Cheung SY, Chan KM. Sport-related ankle
injuries attending an accident and emergency department. Injury
2008;39(10):1222–7.
[9] Freeman MA, Dean MR, Hanham IW. The etiology and prevention
of functional instability of the foot. J Bone Joint Surg Br 1965;47:
678–85.
[10] Guillodo Y, Saraux A. Prise en charge the´rapeutique des le´sions muscu-
laires du sportif (de la blessure sur le terrain a` la reprise du sport). Ann
Phys Rehabil Med 2009;52(3):246–55.
[11] Hubbard TJ, Hicks-Little CA. Ankle ligament healing after an acute ankle
sprain: an evidence-based approach. J Athl Train 2008;43(5):523–9.
[12] Hubbard TJ, Cordova M. Mechanical instability after an acute lateral
ankle sprain. Arch Phys Med Rehabil 2009;90(7):1142–6.
[13] Hupperets MDW, Verhagen EALM, van Mechelen W. Effect of unsuper-
vised home based proprioceptive training on recurrences of ankle sprain:
randomized controlled trial. BMJ 2009;339:b2684.
[14] Hupperets MD, Verhagen EA, Heymans MW, Bosmans JE, van Tulder
MW, van Mechelen W. Potential savings of a program to prevent ankle
sprain recurrence: economic evaluation of a randomized controlled trial.
Am J Sports Med 2010;38(11):2194–200.
[15] Johansen F, Langberg H. The treatment of acute soft tissue trauma in
Danish emergency rooms. Scand J Med Sci Sports 1997;7:
178–81.[16] Kerkhoffs GM, Rowe BH, Assendelft WJ, Kelly K, Struijs PA, van Dijk
CN. Immobilisation and functional treatment for acute lateral ankle
ligament injuries in adults. Cochrane Database Syst Rev
2002;3:CD003762.
[17] Kerkhoffs GM, Handoll HH, de Bie R, Roxe BH, Struijs PA. Surgical
versus conservative treatment for acute injuries of the lateral ligament
coplex of the ankle in adults. Cochrane Database Syst Rev
2002;3:CD000380.
[18] Kerkhoffs GM, Struijs PA, Marti RK, Assendelft WJ, Blankevoort L, van
Dijk CN. Different functional treatment strategies for acute lateral ankle
ligament injuries in adults. Cochrane Database Syst Rev
2002;(3):CD002938.
[19] Konradsen L, Bech L, Ehrenbjerg M, Nickelsen T. Seven years follow-up
after ankle inversion trauma. Scand J Med Sci Sports 2002;12:129–35.
[20] Lamb SE, Marsh JL, Hutton JL, Nakash R, Cooke MW, On the behalf of
the Collaborative Ankle Support Trial (CAST Group). Mechanical sup-
ports for acute, severe ankle sprain: a pragmatic, multicentre, randomized
controlled trial. Lancet 2009;373:575–81.
[21] Leemrijse CJ, Plas GM, Hofhuis H, van den Ende CHM. Compliance with
the guidelines for acute ankle sprain for physiotherapists is moderate in the
Netherlands: an observational study. Aust J Physiother 2006;52:293–8.
[22] Mattacola CG, Dwyer MK. Rehabilitation of the ankle after acute sprain
or chronic instability. J Athl Train 2002;37(4):413–29.
[23] Re´e´ducation de l’entorse externe de cheville. Texte de recommandations ;
ANAES/Service Recommandations et Re´fe´rences Professionnelles/Jan-
vier 2000.
[24] Renstro¨m PA, Konradsen L. Ankle ligaments injuries. Br J Sports Med
1997;31:11–20.
[25] Safran MR, Zachazewski JE, Benedetti RS, Bartolozzi AR, Mandelbaum
R. Lateral ankle sprains: a comprehensive review Part 2: treatment and
rehabilitation with an emphasis on the athlete. Med Sci Sports Exer
1999;31(7):S438–47.
[26] Van der Wees PJ, Hendriks EJ, Jansen MJ, van Beers H, de Bie RA,
Dekker J. Adherence to physiotherapy clinical guideline acute ankle
injury and determinants of adherence: a cohort study. BMC Musculoskelet
Disord 2007;8:45.
[27] Van Dijk CN. Management of the sprained ankle. Br J Sports Med
2002;36:83–4.
[28] Van Os AG, Bierma-Zeinstra SM, Verhagen AP, de Bie RA, Luijsterburg
PA, Koes BW. Comparaison of conventional treatment and supervised
rehabilitation for treatment of acute lateral ankle sprains: a systematic
review of the literature. J Orthop Sports Phys Ther 2005;35(2):95–105.
[29] Van Rijn RM, van Os AG, Bernsen RMD, Luijsterburg PA, Koes BW,
Bierma-Zeinstra SMA. What is the clinical course of acute ankle sprains?
A systematic literature review. Am J Sports Med 2008;121:
324–31.
[30] Van Rijn RM, van Ochten J, Luijsterburg PA, van Middelkoop M, Koes
BW, Bierma-Zeinstra SM. Effectiveness of additional supervised exer-
Y. Guillodo et al. / Annals of Physical and Rehabilitation Medicine 54 (2011) 225–235 235cices compared with conventional treatment alone in patients with acute
lateral ankle sprains: systematic review. BJM 2010;341:c5688.
[31] Verhagen EALM, van Tulder M, van der Beek AJ, Bouter L, van Mechelen
W. An economical evaluation of a proprioceptive balance board-training
program for the prevention of ankle sprains in volleyball. Br J Sports Med
2005;39:111–5.[32] Waterman BR, Owens BD, Davey S, Zacchilli MA, Belmont Jr PJ. The
epidemiology of ankle sprains in the United States. J Bone Joint Surg Am
2010;92(13):2279–84.
[33] Zo¨ch C, Fialka-Moser V, Quittan M. Rehabilitation of ligamentous
ankle injuries: a review of recent studies. Br J Sports Med 2003;37:
291–5.
